INTRODUCTION
In another paper in this issue of the Review (14) , the present authors advocate the concept of animal health services delivery systems which are closely linked to animal production systems. The systems approach may help to guide planners in developing or analysing delivery systems. This article demonstrates the usefulness of this approach in analysing the issue of privatisation of animal health services in sub-Saharan Africa. The theoretical basis of privatisation is presented, the possible consequences are predicted on the basis of a systems approach, and this is discussed against the background of the current debate and developments. 
SERVICE PROVISION THEORY
Economic development is geared towards the cheap and efficient production of goods and services (henceforth referred to as 'goods') demanded by consumers. Production may be organised by the private and/or public sector. The proportional involvement of both sectors is dependent on the ideology of the country and, in developing countries, on the pressures brought to bear by development partners.
At one extreme, production is linked principally to economic markets, in which a variety of enterprises work for private profit. At the opposite extreme, goods are produced on the basis of politically-determined rules and procedures, rather than market forces (i.e. the state is responsible for production levels) (17) . However, where a private sector exists, the government is also involved in regulating this sector.
A theory has been developed to guide policy makers in determining who should pay for which goods. Leonard (12) classifies goods on the basis of how the benefits are shared with others within a given time-frame. In the case of 'private goods', the consumer receives the full benefit to the exclusion of others (e.g. a veterinary clinical intervention in which all the benefits accrue to the owner of the animal, while other producers obtain no returns). With purely private goods, the principles of rivalry and exclusion operate. The term 'public good' is applied in situations where benefits cannot be denied to others (failure of the exclusion principle) and/or where more than one consumer may benefit at the same time (no rivalry), such as benefits arising from the control of a highly infectious disease in a susceptible population. Provision of public goods therefore characteristically affects (either positively or negatively) those who have not paid for the goods.
It is logical and fair that receipt of a direct and measurable benefit from a private good should oblige the beneficiary to pay for the service. It follows that payment for this good should not come from public coffers, and should ideally be provided by the private sector. The private sector may fail to provide such a service where there is a market failure. This occurs in two types of cases: a) in the provision of public goods , b) where economies of scale are important (e.g. large or sophisticated investment required), or where the demand on services (due to the smallness of the market in the early stages of economic development) cannot provide adequate returns to the private sector (9) .
Where market failure arises, society may decide to provide the goods or services publicly as 'merit goods', i.e. goods or services which society provides to individuals on moral grounds because they are unable or unwilling to pay the full cost, or because of market failure on the supply side (e.g. due to economies of scale).
Functions of veterinary services
The important functions of animal health services delivery systems in developing countries include the following: a) development of animal health and production b) protection of human health c) protection of animals and their welfare (6, 14) .
Who provides animal health services?
In sub-Saharan Africa, the state is the main provider of veterinary services (private, merit and public goods) as can be seen from Table I , which shows the distribution of veterinarians by employment type in a number of selected African states, This may be compared with the situation in selected developed countries (Table II) , most of which are development partners of the countries in sub-Saharan Africa. Angola  41  21  3  18  83  4  Botswana  22  13  2  2  39  5  Lesotho  19  2  3  0  24  13  Malawi  18  15  1  3  37  3  Mozambique  62  37  0  0  99  0  Namibia  23  4  12  2  41  29  Swaziland  13  3  2  2  20  10  Tanzania  209  114  14  4  341  4  Zambia  52  20  7  0  79  8  Zimbabwe  73  21  51  6  151  34   Nigeria  1,136  379  390  271  2,176  18  Kenya  700  83  39  65  887  4  South Africa  235  229  1,221  164 1,849 66 
Stimulus for privatisation
Most countries in sub-Saharan Africa are facing severe economic difficulties, as a result of which their budgets for animal health services have been reduced in real terms, while retaining or increasing the staff complement in all categories (2, 4, 6) . This has led to a decline in the quality of the services and/or a dependence on development partners financing some of the recurrent costs and capital projects in animal health. As a consequence, the development dialogue has centred on the ways and mechanisms of strengthening services.
On purely theoretical grounds it can be shown that, as the proportion of fixed costs of any activity increases when resources are scarce or fixed, the proportion of variable costs may reach a level which is inadequate to sustain production at the optimal level. Thus, personal emoluments have been shown to consume disproportionately high levels of recurrent expenditure (2). The following solutions are advocated, which would change the existing ratios of fixed to variable costs (in essence similar to the reduction in the level of emoluments):
a) Retrenchment of staff may be undertaken through redundancies and encouraging other staff (veterinarians and non-professionals) to go into private provision of animal health services. The funds saved will contribute to operational costs. b) Services for which the private sector has a comparative advantage, and which the government is ill-suited to provide, may be privatised. c) Principles of tax benefit and efficiency may be applied. With tax benefit, beneficiaries are expected to pay for direct and measurable benefits resulting from private goods. According to the principle of efficiency, the payment demanded for a normal good will be inversely proportional to the price of the good (ceteris paribus), and thus charging will prevent over-use and increase efficiency of allocation. This is the basis of user fees or cost recovery.
The following measures would also facilitate privatisation:
-Input markets and provision regulations may be liberalised to make the market competitive and remove any advantages which the public sector may have had over the private sector before the policy of privatisation was adopted. Pricing policies and trade policies -such as controlled prices, trade barriers and dumping of produce from developed countries (e.g. the European Union) -contribute to depressing the income of livestock producers, and this negatively affects the ability of producers to pay for animal health services. In order to encourage privatisation and cost recovery, prices should be liberalised. In this connection, prices fixed at low levels are in essence a form of taxation, and imposing cost recovery under these circumstances is therefore tantamount to double taxation. Privatisation strategies should be designed to encourage competition.
-The publicly-provided services remaining after privatisation (health control, research and extension, planning and management) may be strengthened (4).
All the above measures require the development of appropriate human resources (11, 16) .
What is privatisation?
Privatisation has emerged as the core of many recommendations for restructuring animal health services. Privatisation is a policy of encouraging private investment through deregulation, contracting, and the formation of self-management or co-operative units for the purpose of producing and/or distributing goods and/or services. This chiefly involves divestiture of public enterprises to the private sector. Modes of privatisation are presented comprehensively in a report by the Overseas Development Institute (15).
Cost recovery and privatisation
As seen above, private goods should be paid for by the beneficiaries. Revenue from publicly-provided services, unless earmarked for a specific purpose, would become part of general government revenue and thus may not be wholly available for funding animal health services. However, in private hands, only the surplus revenue is likely to be consumed elsewhere, as the units are expected to be self-financing. This is another theoretical advantage of privatisation. Table I shows that very few self-employed veterinarians or other types of private veterinary services operate in sub-Saharan Africa, with private proportions of total services ranging from 0% to 34%. Only in Namibia and Zimbabwe is this figure greater than 20%, but even in these countries the actual numbers are still very small. By contrast, South Africa has a substantial number of private veterinarians: 1,221 of a total of 1,849 veterinarians. Table II shows that most developed countries have a substantially higher proportion of private veterinarians, with figures ranging from 50% in Germany to 85% in Belgium. Table III can be used to illustrate the theories behind privatisation. Different functions of veterinary services delivery systems can be classified on the basis of management and payment. It should be very clear that a one-to-one connection does not exist between provision and payment. Clinical intervention is a purely private good which, under ideal conditions, should be paid for by beneficiaries. However, in some instances, interventions may be paid for by the treasury if these are considered a merit good. Vaccines may be paid for by either the treasury or beneficiaries, depending on the circumstances. In other words, the prevailing economic and societal objectives must be taken into consideration in deciding who provides and who pays for the service. Table III indicates the ideal situation, where the correct mix of private and public provision is attained and beneficiaries or the treasury pay on the basis of whether a good is a public or private good. However, merit goods are not considered in Table III and market failure due to economies of scale does not apply. For a detailed examination see Leonard (12) .
COMPARATIVE STATISTICS

Systems approach and privatisation
To reiterate, privatisation in sub-Saharan Africa is a result of two factors:
-pressure from development partners -inadequate funding to sustain public provision of animal health services.
However, the present authors agree with Schwabe (18) that 'veterinary service delivery at the micro-level is a topic not fully understood even within the veterinary profession'. Schwabe notes that some donors and their advisors regard privatisation of Third World delivery systems as some kind of ideologically-assured panacea (18) . Animal production systems in the United States of America (USA) are mostly commercial and elite (14) . This may be contrasted with the largely traditional livestock production systems (10) and non-elite companion animal systems which predominate in developing countries. Table IV -Over half (55%) of all veterinarians work in predominantly or exclusively small animal practices, an increase of 6% between 1980 and 1991. The increase is higher when exclusively small animal veterinarians are considered.
-There was a decrease of 4% in the number of veterinarians working in predominantly and exclusively large animal practices over the same period.
Evidently, it is the more lucrative predominantly and exclusively small animal practices which are expanding. Analysing the 1980 figures, Schwabe (18) In sub-Saharan Africa, the dominant animal sector is the livestock sector, and ruminants in the traditional sector represent the largest number of livestock (10) . The traditional sector is comprised of low input/low output production systems. For example, in Zambia in 1991, the traditional sector accounted for 82% (2,090,731) of cattle, 97% (529,558) of sheep, 89% (287,943) of pigs and 64% (76,856) of goats (5) . Similarly, 95% of Ethiopian livestock were reported to be in the peasant sector (13) . If private veterinary practices are established throughout sub-Saharan Africa, these will therefore cater predominantly or exclusively for large animals, with the exception of very few in urban areas which may qualify as 'mixed'. Although statistics on the distribution of the non-elite companion systems are difficult to obtain, these are generally similar to the traditional livestock systems in distribution. Even in the USA, where demand for animal health services is relatively high compared to sub-Saharan Africa, most veterinarians make their income from the elite companion animal production system (pet, sports and guard animals). A very similar pattern occurs in most developed countries. Table I reveals that, of the African countries listed, only Namibia, Zimbabwe and South Africa -countries with influential and well-developed communities of commercial farmers and European urbanitescount more than 20% of veterinarians working in private practice. De Haan and Bekure (4) report that Chaboeuf found self-employed veterinarians to be operating in 16 of 30 countries, located mainly in urban areas (especially capital cities) and serving companion animals and the commercial livestock industries. Self-employed veterinarians are also found in areas capable of high productivity, such as the highlands of East Africa. Veterinarians in general, and self-employed veterinarians in particular, tend to concentrate in and near urban centres, due to economic and social factors which make working in rural (especially remote) areas unattractive (3).
Traditional and (smallholder) 'emergent' systems are perceived as characterised by poor financial returns on the investment required from veterinarians. The contributory factors include the following: a) payment or charges tend to be proportional to the value of the animal in question, and animals in these production systems have low individual value b) such animals tend to receive a low volume of the relatively high-priced paying interventions.
Apart from the urban and few commercial areas, a low workload density for veterinarians, coupled with the predominance of low-value animals, very often leads to market failure (see above). Thus, in most countries of sub-Saharan Africa, the animal sector can actually support only a handful of self-employed veterinarians, even when full liberalisation is put into effect.
High per capita income among consumers of livestock products and owners of animals in companion animal production systems may be translated into high demand for livestock products and hence high income for producers. As the income of animal owners increases, they are more willing to pay the charges warranted by the increased demand which they place on animal health care services. The level and intensity of consumption will then determine the profitability of specialising and operating privately. The size of each sector, coupled with its consumption intensity (hence its effective demand on Veterinary Services), will determine the practice mixture. This hypothesis may be tested empirically by examining whether a positive association exists between per capita income and the number of private practices in a cross-section of countries.
Most of the self-employed veterinarians working in and around urban areas engage in companion animal systems, dairy production systems and landless commercial systems (poultry, piggeries, feedlots and commercial ranches). An increasing number are becoming involved in the import and distribution of veterinary drugs. Fewer veterinarians in sub-Saharan Africa are employed by corporate bodies, as these are big enough to exploit economies of scale. Unfortunately, these may be counted as private veterinarians, as is the case in Zambian statistics.
In view of the above, the authors forecast that the change to private practice in subSaharan Africa will be evolutionary rather than revolutionary, and that the driving force will be the increases in consumer income and population, translating into higher demand for animal products and services, and the utility of companion animals.
In other words, the State will remain the main provider of veterinary services in subSaharan Africa for some time yet. De Haan and Bekure (4) summarised the overall situation by noting that despite the improvement of the environment and the introduction of incentives through externally-funded projects, opportunities will remain limited to the more productive systems and the vicinity of urban areas, as deduced above.
A policy of hasty privatisation would also be likely to leave areas dominated by traditional systems without veterinary services, due to the withdrawal of veterinarians experiencing market failure. For example, it has been reported that veterinarians who were paid lump sums to leave the civil service in Senegal have established most private practices in the capital city Dakar, while entire areas in Ferlo, the biggest pastoralist region, were left without veterinary services (1). Stock owners must now travel many miles to the nearest town to buy medicine or have animals vaccinated. As a response, in some villages, representatives have been trained as auxiliaries to provide primary animal health care. Nevertheless, the average level of health care has fallen.
Non-professional private services
Technicians and auxiliaries who operate non-professional animal health services delivery systems are better equipped to serve the extensive production systems found in sub-Saharan Africa, due to their lower income expectations (aspirations which can be met in most production systems). Also, as stated above, most of the work performed in extensive systems is simple and can be carried out by less-qualified personnel (4).
Auxiliaries
Evidence gathered to date shows the success of establishing non-professional animal health care services delivery systems in a number of countries of sub-Saharan Africa (4, 8) , especially systems run by auxiliaries alone or in conjunction with non-governmental organisations.
Describing veterinary services in Kenya, Grandin et al. (8) concluded that the services are inadequate to meet the needs of the livestock sector and requirements in the pastoral districts. The following factors were identified as hindering the efficient supervision of farmers and service delivery: -scarcity of veterinary staff -human and animal populations scattered over vast areas -poor roads and communications.
This was the basis used to identify the need to provide health services through auxiliaries.
Judging by experiences in Kenya, Senegal and other countries (4), the development of auxiliary animal health services delivery systems did not result from privatisation policies. Rather, these systems arose due to the inadequacy or lack of existing services. Where non-governmental organisations are involved, professional veterinarians are usually employed to supervise auxiliaries.
Technicians
The official Veterinary Services of most countries in sub-Saharan Africa employ more technicians than veterinarians. It is these technicians who are in constant touch with most clients in many areas. The presence of these technicians should not be ignored when privatisation is considered.
For example, at least one advocate of privatisation has suggested that animal health technicians should become farm managers. One wonders how many farms are available to absorb all these people, and whether this consultant had knowledge of the training and experience of these technicians. Their training was specifically targeted towards animal health work, not farm management, and such a policy could not be implemented without the necessary re-training.
CONCLUSIONS
Although the authors hold reservations regarding the extent of the potential immediate impact of self-employed veterinarians, the latter should be encouraged because, as the production systems evolve, migration from rural to urban areas intensifies, higher incomes stimulate the demand for animal products and services, and hence health care will increase.
The existing self-employed veterinarians will serve as a model and/or source of training for others (i.e. the country will have a repository of knowledge on the organisation and running of private services). They will also have an influence on the direction which the privatisation policy should take, as they will have first-hand information and will contribute to the strengthening of professional associations.
The official Veterinary Services need to develop the required regulatory mechanisms. Governments must create an enabling environment and remove unfair competition by official services. Proper training mechanisms should be set in motion.
Where economies of scale operate, corporate organisations involved in animal production should be encouraged to establish their own in-house animal health services. In areas where the density of commercial and/or emergent farmers is high, selfemployed veterinarian practices or co-operatives should be formed. Service delivery by non-professionals is quite feasible, and this is an area in which privatisation can make more rapid progress.
Whichever strategy is adopted, the training and recruitment policy of governments, especially in those countries with veterinary schools, will need to be critically appraised. This is particularly true in anglophone parts of sub-Saharan Africa, where at least thirteen schools exist. The recommended ratios, developed in the past, of professionals to technicians and livestock units may also need reassessment.
The apparent scenario therefore involves an evolutionary move towards a streamlined delivery system for the official Veterinary Services, with professionals in management positions at headquarters, and in provinces and districts, and nonprofessionals performing the bulk of the work either as government employees or as private agents. Where the market allows, self-employed veterinarians will operate privately, or corporate and co-operative services will be formed. In the long term, as production systems evolve towards commercial systems, more self-employed veterinarians will operate, displacing the non-professionals. However, drier nomadic areas are likely to witness a strengthening of auxiliary delivery systems, as these systems are probably operating close to their optimal efficiency.
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